Physiologic responses to chronic dietary tyrosine supplementation in DOCA-salt-treated rats.
The antihypertensive effect of chronic administration of L-tyrosine (Tyr) was investigated in a two-part study. In the first experiment, adult male Sprague-Dawley rats were assigned to 1 of 4 treatment groups: control diet plus unilateral nephrectomy (Nphx) and 0.15 M NaCl (Sal) as the sole drinking solution (C-CTRL); control diet plus deoxycorticosterone acetate (DOCA, 268 micrograms/rat/day), Nphx, and Sal (C-DOCA); control diet supplemented with 2.5% L-p-Tyr plus Nphx and Sal (Tyr-CTRL), and Tyr plus DOCA, Nphx, and Sal (Tyr-DOCA). Systolic blood pressure (SBP) increased within 2 weeks after initiation of treatment with DOCA-salt and remained elevated throughout the duration (8 weeks) of the study (p less than 0.001). Dietary administration of Tyr to DOCA-treated rats failed either to affect SBP in normotensive rats or the elevation of SBP in DOCA-treated rats. Dietary supplementation with Tyr induced a significant elevation in urinary excretion of free dopamine (week 1, 3, 5, and 7) and a decreased excretion of free norepinephrine (week 1) without regard to DOCA treatment. Metabolic responsiveness (change in colonic temperature) and cardiovascular responsiveness (change in heart rate) to subcutaneous administration of the beta-adrenergic agonist, isoproterenol, were significantly prolonged while alpha 2-adrenoceptor number (cerebral cortical membranes; 3H-yohimbine binding) was reduced in rats receiving Tyr. In the second experiment, similar rats were assigned to 1 of 3 treatment groups: control diet plus Nphx and Sal, control diet plus Nphx, DOCA and Sal, and Tyr plus DOCA, Nphx, and Sal; however, Tyr was not started until DOCA-salt-induced hypertension developed (4 weeks). Neither acute (2.5 h post-meal) nor chronic (4 weeks) effects of administration of Tyr on SBP were noted. Thus, the Tyr-induced changes observed in these studies include a chronic increase in free dopamine, and a transient decrease in norepinephrine, excretion. No significant effects of Tyr on blood pressure of DOCA-salt-treated rats were observed.